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PYRIDYLFURANS AND PYRROLES AS RAF 
KINASE INHIBITORS 

[0001] This invention relates to novel compounds and 
their use as pharmaceuticals, particularly as Raf kinase 
inhibitors for the treatment of neurotraumatic diseases, can 
cer, chronic neurodegeneration, pain, migraine and cardiac 
hypertrophy. 
[0002] Raf protein kinases are key components of signal 
transduction pathWays by Which speci?c extracellular 
stimuli elicit precise cellular responses in mammalian cells. 
Activated cell surface receptors activate ras/rap proteins at 
the inner aspect of the plasma-membrane Which in turn 
recruit and activate Raf proteins. Activated Raf proteins 
phosphorylate and activate the intracellular protein kinases 
MEKl and MEKZ. In turn, activated MEKs catalyse phos 
phorylation and activation of p42/p44 mitogen-activated 
protein kinase A variety of cytoplasmic and 
nuclear substrates of activated MAPK are knoWn Which 
directly or indirectly contribute to the cellular response to 
environmental change. Three distinct genes have been iden 
ti?ed in mammals that encode Raf proteins; A-Raf, B-Raf 
and C-Raf (also knoWn as Raf-1) and isoformnic variants 
that result from differential splicing of mRNA are knoWn. 

[0003] Inhibitors of Raf kinases have been suggested for 
use in disruption of tumor cell groWth and hence in the 
treatment of cancers, e.g. histiocytic lymphoma, lung adeno 
carcinoma, small cell lung cancer and pancreatic and breast 
carcinoma; also in the treatment and/or prophylaxis of 
disorders associated With neuronal degeneration resulting 
from ischemic events, including cerebral ischemia after 
cardiac arrest, stroke and multi-infarct dementia and also 
after cerebral ischemic events such as those resulting from 
head injury, surgery and/or during childbirth; also in chronic 
neurodegeneration such as AlZheimer’s disease and Parkin 
son’s disease; also in the treatment of pain, migraine and 
cardiac hypertrophy. 

[0004] We have noW found a group of novel compounds 
that are inhibitors of Raf kinases, in particular inhibitors of 
B-Raf kinase. 

[0005] According to the invention there is provided com 
pounds of formula (I): 

(I) 
Y /1 3 

N/ \TR 
R1 )\ \ X 

X Y2 } 
l > R2 

Ar X2 

[0006] Wherein; 
[0007] 1X is O, CH2, CO, S or NH, or the moiety 
X—R is hydrogen; 

[0008] Yland Y2 independently represent CH or N; 
[0009] Rlis hydrogen, C1_6alkyl, C3_7cycloalkyl, 

aryl, arylC 1_6all<yl-, heterocyclyl, heterocyclylC1_ 
6alkyl-, heteroaryl, or heteroarylC1_6alkyl-, any of 
Which, eXcept hydrogen, may be optionally substi 
tuted; 
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[0010] R2 is hydrogen or an optionally substituted 
aryl or heteroaryl group; 

[0011] Ar is a group of the formula a) or b): 

R4 

|\ \ 
/ 

HO 
\N 

b) 
R4 

|\ \ 
/ 

HO 
\N 

[0012] Wherein A represents a fused 5- to 7-membered 
ring optionally containing up to tWo heteroatoms selected 
from O, S and NR5, Wherein R5 is hydrogen or C1_6alkyl, 
Which ring is optionally substituted by up to 2 substituents 
selected from halogen, C1_6alkyl, hydroXy, C1_6alkoXy or 
keto; 

[0013] R3 and R4 are independently selected from 
hydrogen, halogen, C1_6alkyl, aryl, arylC1_6alkyl, 
C1_6alkoXy, C1_6alkoXyC1_6alkyl, haloC1_6alkyl, 
arylC1_6alkoXy, hydroXy, nitro, cyano, aZido, amino, 
mono- and di-N—C1_6alkylamino, acylamino, aryl 
carbonylamino, acyloXy, carboXy, carboXy salts, car 
boXy esters, carbamoyl, mono- and di-N—C1_6alky 
lcarbamoyl, C1_6alkoXycarbonyl, aryloXycarbonyl, 
ureido, guanidino, C1_6alkylguanidino, amidino, 
C1_6alkylamidino, sulphonylamino, aminosulpho 
nyl, C1_6alkylthio, C1_6alkyl sulphinyl or C1_6alkyl 
sulphonyl; and 

[0014] one of X1 and X2 is selected from O, S or 
NR11 and the other is CH, Wherein R11 is hydrogen, 
C1_6-alkyl, aryl or arylC1_6alkyl; 

[0015] or pharmaceutically acceptable salts thereof. 

[0016] As used herein, the double bond indicated by the 
dotted lines of formula (I), represents the possible regioiso 
meric ring forms of the compounds falling Within the scope 
of this invention, the double bond being betWeen the non 
heteroatoms. 

[0017] The hydroXyimino moiety can be positioned on 
any of carbon atoms of the non-aromatic ring in groups a) 
and b). 

[0018] The hydroXyimino moiety can eXist as either the E 
or Z isomer or as a miXture of both. 

[0019] Alkyl and alkenyl groups referred to herein, indi 
vidually or as part of larger groups eg alkoXy, may be 
straight or branched groups containing up to siX carbon 
atoms and are optionally substituted by one or more groups 
selected from the group consisting of aryl, heteroaryl, het 
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erocyclyl, C1_6alkoXy, C1_6alkylthio, arylC1_6alkoXy, arylC1_ 
salkylthio, amino, mono- or di-C1_6alkylamino, cycloalkyl, 
cycloalkenyl, carboXy and esters thereof, amide, sulphona 
mido, ureido, guanidino, C1_6-alkylguanidino, amidino, 
C1_6alkylamidino, C1_6acyloXy, aZido, hydroXy, hydroXy 
imino and halogen. 

[0020] Cycloalkyl and cycloalkenyl groups referred to 
herein include groups having from three to seven ring 
carbon atoms and are optionally substituted as described 
hereinabove for alkyl and alkenyl groups. 

[0021] When used herein, the term “aryl” includes, unless 
otherWise de?ned, single and fused rings suitably containing 
from 4 to 7, preferably 5 or 6, ring atoms in each ring, Which 
rings, may each be unsubstituted or substituted by, for 
eXample, up to three substituents. 

[0022] Suitable aryl groups include phenyl and naphthyl, 
such as 1-naphthyl or 2-naphthyl. 

[0023] Optional substituents for alkyl, alkenyl, cycloalkyl 
and cycloalkenyl groups include aryl, heteroaryl, heterocy 
clyl, C1_6alkoXy, C1_6-alkylthio, arylC1_6alkoXy, arylC1_6 
alkylthio, amino, mono-or di-C1_6alkylamino, aminosulpho 
nyl, cycloalkyl, cycloalkenyl, carboXy and esters thereof, 
amide, ureido, quanidino, C1_6alkylquanidino, amidino, 
C1_6alkylamidino, C1_6acyloXy, hydroXy, and halogen or any 
combination thereof. Preferably the substituents are mono 
or di-C1_6alkylamino, heteroC3_6alkylamino or C2_6acy 
lamino. 

[0024] Alternatively the optional substituent contains a 
Water-solubilising group; suitable solubilising moieties Will 
be apparent to those skilled in the art and include hydroXy 
and amine groups. Even more preferably the optional sub 
stituent includes amino, mono- or di-C1_6alkylamino, amine 
containing heterocyclyl, or hydroXy or any combination 
thereof. 

[0025] When used herein heteroC1_6alkyl-means a CL6 
carbon chain Wherein the end carbon atom in the chain is 
substituted by a heteroatom selected from N, O, or S for 
example C1_6alkylamino, C1_6alkyloXy or C1_6alkylthio. 

[0026] C1_6alkylheteroC1_6-alkyl means a C3_13alkyl chain 
Wherein one of the carbon atoms has been replaced With a 
heteroatom selected from N, O, or S, for eXample C1_6alky 
laminoC1_6alkyl or C14_6alkylaminodiC1_6alkyl, C1_6-alky 
loXyC1_6-alkyl-, C1_6alkylthioC1_6alkyl-, or CL6 alkylth 
iodiC1_6alkyl. 

[0027] When used herein the term “heterocyclyl” 
includes, unless otherWise de?ned, non-aromatic, single and 
fused, saturated or unsaturated, rings suitably containing up 
to four heteroatoms in each ring, each of Which is selected 
from O, N and S, Which rings, may be unsubstituted or 
substituted by, for eXample, up to three substituents. Each 
heterocyclic ring suitably has from 4 to 7, preferably 5 or 6, 
ring atoms. A fused heterocyclic ring system may include 
carbocyclic rings and need include only one heterocyclic 
ring. Examples of heterocyclyl groups include pyrrolidine, 
piperidine, piperaZine, morpholine, thiomorpholine, imida 
Zolidine and pyraZolidine. 

[0028] When used herein, the term “heteroaryl” includes, 
unless otherWise de?ned, mono- and bicyclic heteroaromatic 
ring systems comprising up to four, preferably 1 or 2, 
heteroatoms each selected from O, N and S. Each ring may 
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have from 4 to 7, preferably 5 or 6, ring atoms. A bicyclic 
heteroaromatic ring system may include a carbocyclic ring. 
EXamples of heteroaryl groups include pyrrole, quinoline, 
isoquinoline, pyridine, pyrimidine, oXaZole, thiaZole, thia 
diaZole, triaZole, imidaZole and benZimidaZole. 

[0029] Aryl, heterocyclyl and heteroaryl groups may be 
optionally substituted by preferably up to three substituents. 
Suitable substituents include halogen, hydroXy, C1_6-alkyl, 
aryl, aryl C1_6alkyl, C1_6alkoXy, C1_6alkoXy C1_6alkyl, halo 
C1_6alkyl, arylC1_6alkoXy, hydroXy, nitro, cyano, aZido, 
amino, mono- and di-N—C1_6alkylamino, acylamino, aryl 
carbonylamino, acyloXy, aminoC1_6alkoXy, carboXy, car 
boXy salts, carboXy esters, carbamoyl, mono- and di-N— 
C1_6alkylcarbamoyl, C1_6alkoXycarbonyl, aryloXycarbonyl, 
ureido, guanidino, C1_6alkylguanidino, amidino, C1_6alkyla 
midino, sulphonylamino, aminosulphonyl, C1_6alkylthio, 
C1_6alkylsulphinyl, C1_6alkylsulphonyl, heterocyclyl, het 
eroaryl, heterocyclyl C1_6alkyl, hydroXyimino-C1_6alkyl and 
heteroaryl C1_6alkyl, and combinations thereof. 

[0030] Preferably the optional substituent contains a 
Water-solubilising group; suitable solubilising moieties Will 
be apparent to those skilled in the art and include hydroXy 
and amine groups. Even more preferably the optional sub 
stituent includes amino, mono- or di-C1_6alkylamino, amine 
containing heterocyclyl, aminoC1_6alkoXy or hydroXy or any 
combination thereof. 

[0031] When used herein halo means ?uoro, chloro, 
bromo or iodo. 

[0032] X is preferably NH or X—R1 is preferably hydro 
gen. 

[0033] When X is NH, R1 is preferably hydrogen or 
C1_6alkyl. 

[0034] When Y1 and Y2 are CH, X—R1 is preferably 
hydrogen. 

[0035] 

[0036] 

[0037] 

[0038] 
[0039] Ais preferably a fused 5 membered ring optionally 
containing up to tWo heteroatoms selected from O, S and 
NR5, Wherein R5 is hydrogen or C1_6alkyl, Which ring is 
optionally substituted by up to 2 substituents selected from 
halogen, C1_6-alkyl, hydroXy, C1_6-alkoXy or keto. 

When Y2 is N, R1 is preferably H or C1_6alkyl. 

Preferably R11 is hydrogen. 

Most preferably X—R1 is hydrogen 

Preferably X1 or X2 is O. 

[0040] Even more preferably A is a fused 5 membered 
ring. 

[0041] Preferably R2 is hydrogen or an optionally substi 
tuted phenyl or pyrimidinyl. 

[0042] Preferably R3 is hydrogen or C1_6alkyl. 

[0043] Compounds Wherein X1 or X2 is O are particularly 
preferred because a higher blood:brain ratio is achieved With 
these compounds. 
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[0044] Most preferably the compounds of the invention 
are of formula (II); 

[0045] Wherein R1, X, YLYZ, R3, R4, X1, X2 and R2 are as 
described for compounds of formula (I) or pharmaceutically 
acceptable salts thereof. 

[0046] The compounds of formula (I) preferably have a 
molecular Weight of less than 800. 

[0047] Preferred substituents for the group Ar include 
halo, hydroXy, hydroXy C1_6alkyl, hydroXyimino-C1_6alkyl 
and C1_6alkoXy. 

[0048] It Will be understood that the invention includes 
pharmaceutically acceptable derivatives of compounds of 
formula (I) and that these are included Within the scope of 
the invention. 

[0049] Particular compounds according to the invention 
include those mentioned in the examples and their pharma 
ceutically acceptable salts. As used herein “pharmaceuti 
cally acceptable derivatives” includes any pharmaceutically 
acceptable salt, ester or salt of such ester of a compound of 
formula (I) Which, upon administration to the recipient, is 
capable of providing (directly or indirectly) a compound of 
formula (I) or an active metabolite or residue thereof. 

[0050] It Will be appreciated that for use in medicine the 
salts of the compounds of formula (I) should be pharma 
ceutically acceptable. Suitable pharmaceutically acceptable 
salts Will be apparent to those skilled in the art and include 
those described in J. Pharm. Sci, 1977, 66, 1-19, such as 
acid addition salts formed With inorganic acids eg hydro 
chloric, hydrobromic, sulfuric, nitric or phosphoric acid; and 
organic acids eg succinic, maleic, acetic, fumaric, citric, 
tartaric, benZoic, p-toluenesulfonic, methanesulfonic or 
naphthalenesulfonic acid. Other salts e.g. oXalates, may be 
used, for eXample in the isolation of compounds of formula 
(I) and are included Within the scope of this invention. 

[0051] The compounds of this invention may be in crys 
talline or non-crystalline form, and, if crystalline, may 
optionally be hydrated or solvated. This invention includes 
Within its scope stoichiometric hydrates as Well as com 
pounds containing variable amounts of Water. 

[0052] The invention eXtends to all isomeric forms includ 
ing stereoisomers and geometric isomers of the compounds 
of formula (I) including enantiomers and mixtures thereof 
eg racemates. The different isomeric forms may be sepa 
rated or resolved one from the other by conventional meth 
ods, or any given isomer may be obtained by conventional 
synthetic methods or by stereospeci?c or asymmetric syn 
theses. 
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[0053] Since the compounds of formula (I) are intended 
for use in pharmaceutical compositions it Will readily be 
understood that they are each preferably provided in sub 
stantially pure form, for eXample at least 60% pure, more 
suitably at least 75% pure and preferably at least 85%, 
especially at least 98% pure (% are on a Weight for Weight 
basis). Impure preparations of the compounds may be used 
for preparing the more pure forms used in the pharmaceu 
tical compositions. 

[0054] Compounds of formula (I) are furan, pyrrole and 
thiophene derivatives Which may be readily prepared, using 
procedures Well-knoWn to those skilled in the art, from 
starting materials Which are either commercially available or 
can be prepared from such by analogy With Well-knoWn 
processes. For instance see, W. Friedrichsen (p351, furans), 
R. J. Sundberg (p119, pyrroles) and J. Nakayama (p607, 
thiophenes) in Comprehensive Heterocyclic Chemistry 11, 
volume 2, series eds. A. R. KatritZky, C. W. Rees and E. F. 
V. Scriven, Typically, compounds of this invention may be 
prepared by a Paal-Knorr synthesis from a 1,4-dicarbonyl 
precursor, as outlined in Scheme 1 (Where the groups 
—XR1, R3, and R4 are hydrogen, and Y1 and Y2 are CH). For 
eXample, base (e.g. diethylamine) mediated condensation of 
an aryl-methyl ketone With pyridine4-carboXaldehyde 
results in the formation of a chalcone derivative (1, see S. E. 
deLasZlo et al Bioorg. Med. Chem. Lett., 1999, 9, 641). 
Subsequent reaction of the chalcone (1) With a suitably 
protected (eg a methoXyimine, PG=MeON) derivative of 
indan-1-one-5-carboXaldehyde and catalytic sodium cya 
nide under Stetter conditions Stetter and K. Kuhlmann, 
Org. React, 1991, 40, 407) generates the aforementioned 
1,4-dicarbonyl precursor Cyclisation under the appro 
priate conditions then results in the formation of the desired 
furan (e.g. phosphorus pentoXide-methanesulphonic acid or 
concentrated sulphuric acid or HCl/acetone/dioXan), pyrrole 
(e.g. ammonium acetate, acetic acid) or thiophene (e.g. 
LaWessons reagent) ring systems Thereafter, any sub 
stituents on the groups R2, Xl/X2 may be modi?ed using 
conventional functional group interconversion procedures 
and the group PG may be converted into an hydroXyimino 
group as in It Will also be appreciated to one skilled in 
the art, that the aldehyde components could be utilised in 
reverse order generating the chalcone derivative (5) and 
subsequently the regioisomeric heterocycles 

Schemel 

N \ 

I / O + \(RZ Base 
H H 

N \ 

l 
/ / R2 + 

(1) 
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-continued 

N 

I / R2 P2O5/MsOH (X2 = 0), 
or NH4OAc, HOAc (X2 = NH), 

or 

O 2 
O LaWessons reagent (X = S) 

PG 

(2}); \ 
| 
/ 

| \ R2 
X2 

PG 

(3) 

N \ 

| 
/ 

| \ R2 
X2 

RO/N 

(4) 
\ R2 

PGW 
(5) 

hi \ 
/ X1 

| / R2 

RO/N 

(6) 
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[0055] wherein X1, X2 and R2 are as described for com 
pounds of formula 

[0056] Compounds of this invention may also be prepared 
by sequential transition metal catalysed cross-coupling reac 
tions on a 2,3-dihalo heterocycle, as shoWn in Scheme 2; this 
is particularly applicable for furan or thiophene derivatives, 
i.e. When one of X1 or X2 are O or S. For example, Suzuki 

coupling of pyridine4-boronic acid With a 2,3-dibromofuran 
derivative (7) preferentially results in the formation of the 
2-(4-pyridyl)-3-bromo-furan Subsequent Suzuki reac 
tion With an indanone boronic acid derivative (9, Wherein 
PG is O, N—OMe or another ketone protecting group) 
generates the derivative (10). Subsequently the group PG 
can also be converted into an hydroXyimino group as in (11). 
It Will also be appreciated, to one skilled in the art, that the 
above cross-coupling reactions may be carried out in reverse 
order giving access to the regioisomeric heterocycles (12). 

SchemeZ 

Br 

X1 , N \ Pd(O) 
l / R2 + I —> 

Br / B /OH 

(EH 
(7) 

hi \ 
/ X1 

l / R2, + 
Br 

(8) 

OH 

B\OH 
Pd(O) 

PG 

(9) 
N \ 

I / X1 
l / R2’ —> 

PG 

(10) 
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-continued 

HO/N HO/N 

(11) (12) 

[0057] wherein XI1X2 and R2 are as described for com 
pounds of formula 

[0058] During the synthesis of the compounds of formula 
(I) labile functional groups in the intermediate compounds, 
eg hydroxy, carboxy and amino groups, may be protected. 
A comprehensive discussion of the Ways in Which various 
labile functional groups may be protected and methods for 
cleaving the resulting protected derivatives is given in for 
example Protective Groups in Organic Chemistry, T. W. 
Greene and P. G. M. Wuts, (Wiley-Interscience, NeW York, 
2nd edition, 1991). 
[0059] The compounds of formula (I) may be prepared 
singly or as compound libraries comprising at least 2, for 
example 5 to 1,000 compounds, and more preferably 10 to 
100 compounds of formula Libraries of compounds of 
formula (I) may be prepared by a combinatorial ‘split and 
mix’ approach or by multiple parallel synthesis using either 
solution phase or solid phase chemistry, by procedures 
knoWn to those skilled in the art. 

[0060] Thus according to a further aspect of the invention 
there is provided a compound library comprising at least 2 
compounds of formula (I), or pharmaceutically acceptable 
salts thereof. 

[0061] Pharmaceutically acceptable salts may be prepared 
conventionally by reaction With the appropriate acid or acid 
derivative. 

[0062] As indicated above the compounds of formula (I) 
and their pharmaceutically acceptable derivatives are useful 
for the treatment and/or prophylaxis of disorders in Which 
Raf kinases, in particular B-Raf kinase, are implicated. 

[0063] According to a further aspect of the invention there 
is provided the use of a compound of formula (I) or a 
pharmaceutically acceptable salt thereof as an inhibitor of 
B-Raf kinase. 

[0064] As indicated above the compounds of formula (I) 
and their pharmaceutically acceptable derivatives are useful 
in the treatment and/or prophylaxis of disorders associated 
With neuronal degeneration resulting from ischemic events, 
cancer, as Well as chronic neurodegeneration, pain, migraine 
and cardiac hypertropy. 

[0065] According to a further aspect of the invention there 
is provided a method of treatment or prophylaxis of a 
neurotraumatic disease, in a mammal in need thereof, Which 
comprises administering to said mammal an effective 
amount of a compound of formula (I) or a pharmaceutically 
acceptable derivative thereof. 
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[0066] According to a further aspect of the invention there 
is provided the use of a compound of formula (I) or a 
pharmaceutically acceptable derivative thereof in the manu 
facture of a medicament for the prophylactic or therapeutic 
treatment of any disease state in a human, or other mammal, 
Which is exacerbated or caused by a neurotraumatic event. 

[0067] Neurotraumatic diseases/events as de?ned herein 
include both open or penetrating head trauma, such as 
caused by surgery, or a closed head trauma injury, such as 
caused by an injury to the head region. Also included Within 
this de?nition is ischemic stroke, particularly to the brain 
area, transient ischemic attacks folloWing coronary by-pass 
and cognitive decline folloWing other transient ischemic 
conditions. 

[0068] Ischemic stroke may be de?ned as a focal neuro 
logic disorder that results from insufficient blood supply to 
a particular brain area, usually as a consequence of an 
embolus, thrombi, or local atheromatous closure of the 
blood vessel. Roles for stress stimuli (such as anoxia), redox 
injury, excessive neuronal excitatory stimulation and in?am 
matory cytokines in this area has been emerging and the 
present invention provides a means for the potential treat 
ment of these injuries. Relatively little treatment, for an 
acute injury such as these has been available. 

[0069] The compounds of the invention may also be used 
in the treatment or prophylaxis of cancers. It is suggested 
that the compounds are effective in tumors that have acti 
vating B-Raf mutations (V599E) as Well as tumors that are 
activated by Ras mutation. Mutations may occur in the Ras 
family members such as Kras2 With mutation G13D. Fur 
thermore compounds of the invention may be used in the 
treament or prophylaxis of colorectal cancer and melanoma. 

[0070] According to a further aspect of the invention there 
is provided a method of treatment or prophylaxis of cancer, 
in a mammal in need thereof, Which-comprises administer 
ing to said mammal an effective amount of a compound of 
formula (I) or a pharmaceutically acceptable derivative 
thereof. 

[0071] According to a further aspect of the invention there 
is provided the use of a compound of formula (I) or a 
pharmaceutically acceptable derivative thereof in the manu 
facture of a medicament for the prophylactic or therapeutic 
treatment of cancers. 

[0072] The compounds of formula (I) and pharmaceuti 
cally acceptable derivatives thereof, may be employed alone 
or in combination With other therapeutic agents for the 
treatment of the above-mentioned conditions. In particular, 
in anti-cancer therapy, combination With other chemothera 
peutic, hormonal or antibody agents is envisaged as Well as 
combination With surgical therapy and radiotherapy. Com 
bination therapies according to the present invention thus 
comprise the administration of at least one compound of 
formula (I) or a pharmaceutically acceptable derivative 
thereof, and the use of at least one other cancer treatment 
method. Preferably, combination therapies according to the 
present invention comprise the administration of at least one 
compound of formula (I) or a pharmaceutically acceptable 
derivative thereof, and at least one other pharmaceutically 
active chemotherapeutic agent. These include existing and 
prospective chemotherapeutic agents. The compound(s) of 
formula (I) and the other pharmaceutically active chemo 
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therapeutic agent(s) may be administered together in a 
unitary pharmaceutical composition or separately and, When 
administered separately this may occur simultaneously or 
sequentially in any order. Such sequential administration 
may be close in time or remote in time. The amounts of the 
compound(s) of formula (I) and the other pharmaceutically 
active chemotherapeutic agent(s) and the relative timings of 
administration Will be selected in order to achieve the 
desired combined therapeutic effect. 

[0073] Pharmaceutically active chemotherapeutic agents 
Which can be useful in combination With a compound of 
formula (I) or a pharmaceutically acceptable derivative 
thereof, include but are not restricted to the folloWing: 

[0074] (1) cell cycle speci?c anti-neoplastic agents 
include, but are not limited to, diterpenoids such as 
paclitaxel and its analog docetaxel; tubulin poisons 
such as taxo/taxane or vinca alkaloids such as vin 

blastine, vincristine, vindesine, and vinorelbine; epi 
podophyllotoxins such as etoposide and teniposide; 
?uoropyrimidines such as S-?uorouracil and ?uoro 
deoxyuridine; antimetabolites such as allopurinol, 
?udarabine, methotrexate, cladrabine, cytarabine, 
mercaptopurine, gemcitabine, and thioguanine; and 
camptothecins such as 9-amino camptothecin, irino 
tecan, topotecan, and the various optical forms of 
7-(4-methylpiperaZino-methylene)-10,11-ethylene 
dioxy-20-camptothecin; 

[0075] (2) cytotoxic chemotherapeutic agents includ 
ing, but not limited to, alkylating agents such as 
melphalan, chlorambucil, cyclophosphamide, 
mechlorethamine, hexamethylmelamine, busulfan, 
carmustine, lomustine, dacarbaZine and 
nitrosoureas; anti-tumour antibiotics such as doxo 
rubicin, daunomycin, epirubicin, idarubicin, mito 
mycin-C, dacttinomycin, bleomycin and mithramy 
cin; and platinum coordination complexes such as 
cisplatin, carboplatin, and oxaliplatin; and 

[0076] (3) other chemotherapeutic agents including, 
but not limited to, anti-estrogens such as tamoxifen, 
toremifene, raloxifene, droloxifene and iodoxyfene; 
progestrogens such as megestrol acetate; aromatase 
inhibitors such as anastroZole, letraZole, voraZole, 
and exemestane; antiandrogens such as ?utamide, 
nilutamide, bicalutamide, and cyproterone acetate; 
LHRH agonists and antagagonists such as goserelin 
acetate and luprolide, testosterone Sot-dihydroreduc 
tase inhibitors such as ?nasteride; metalloproteinase 
inhibitors such as marimastat; antiprogestrogens; 
mitoxantrone, l-asparaginase, urokinase plasmino 
gen activator receptor function inhibitors; inhibitors 
or c-kit and bcr/abl tyrosine kinases, (such as 
Gleevec), immunotherapy, immunoconjugates, 
cytokines (such as IL-2, IFN alpha and beta), tumor 
vaccines (including dendritic cell vaccines), thalido 
mide, COX-2 inhibitors, glucocorticoids (such as 
prednisone and decadron), radiation sensitiZers, 
(such as temaZolamide), groWth factor function 
inhibitors such as inhibitors of the functions of 
hepatocyte groWth factor; erb-B2, erb-B4, epidermal 
groWth factor receptor (EGFR) and platelet derived 
groWth factor receptors (PDGFR); inhibitors of 
angiogenesis such as inhibitors of the function of 
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Ephrin receptors (such as, EphB4), vascular endot 
helial groWth factor receptors (VEGFR) and the 
angiopoietin receptors (Tie1 and Tie2); and other 
kinase inhibitors such as inhibitors of CDK2 and 
CDK4. 

[0077] Anti-neoplastic agents may induce anti-neoplastic 
effects in a cell-cycle speci?c manner, i.e., are phase speci?c 
and act at a speci?c phase of the cell cycle, or bind DNA and 
act in a non cell-cycle speci?c manner, i.e., are non-cell 
cycle speci?c and operate by other mechanisms. 

[0078] According to a further aspect of the invention there 
is provided a method of treatment or prophylaxis of chronic 
neurodegeneration, pain, migraine or cardiac hypertrophy, in 
a mammal in need thereof, Which comprises administering 
to said mammal an effective amount of a compound of 
formula (I) or a pharmaceutically acceptable derivative 
thereof. 

[0079] According to a further aspect of the invention there 
is provided the use of a compound of formula (I) or a 
pharmaceutically acceptable derivative thereof in the manu 
facture of a medicament for the prophylactic or therapeutic 
treatment of chronic neurodegeneration, pain, migraine or 
cardiac hypertrophy. 

[0080] In order to use the compounds of formula (I) in 
therapy, they Will normally be formulated into a pharma 
ceutical composition in accordance With standard pharma 
ceutical practice. 

[0081] According to a further aspect of the invention there 
is provided a pharmaceutical composition comprising a 
compound of formula (I) or a pharmaceutically acceptable 
derivative thereof and a pharmaceutically acceptable carrier. 

[0082] The compounds of formula (I) may conveniently 
be administered by any of the routes conventionally used for 
drug administration, for instance, parenterally, orally, topi 
cally or by inhalation. The compounds of formula (I) may be 
administered in conventional dosage forms prepared by 
combining it With standard pharmaceutical carriers accord 
ing to conventional procedures. The compounds of formula 
(I) may also be administered in conventional dosages in 
combination With a knoWn, second therapeutically active 
compound. These procedures may involve mixing, granu 
lating and compressing or dissolving the ingredients as 
appropriate to the desired preparation. It Will be appreciated 
that the form and character of the pharmaceutically accept 
able carrier is dictated by the amount of compound of 
formula (I) With Which it is to be combined, the route of 
administration and other Well-knoWn variables. The carri 
er(s) must be “acceptable” in the sense of being compatible 
With the other ingredients of the formulation and not del 
eterious to the recipient thereof. 

[0083] The pharmaceutical carrier employed may be, for 
example, either a solid or liquid. Exemplary of solid carriers 
are lactose, terra alba, sucrose, talc, gelatin, agar, pectin, 
acacia, magnesium stearate, stearic acid and the like. Exem 
plary of liquid carriers are syrup, peanut oil, olive oil, Water 
and the like. Similarly, the carrier or diluent may include 
time delay material Well knoWn to the art, such as glyceryl 
mono-stearate or glyceryl distearate alone or With a Wax. 
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[0084] A Wide variety of pharmaceutical forms can be 
employed. Thus, if a solid carrier is used, the preparation can 
be tableted, placed in a hard gelatin capsule in poWder or 
pellet form or in the form of a troche or loZenge. The amount 
of solid carrier Will vary Widely but preferably Will be from 
about 25 mg to about 1 g. When a liquid carrier is used, the 
preparation Will be in the form of a syrup, emulsion, soft 
gelatin capsule, sterile injectable liquid such as an ampoule 
or nonaqueous liquid suspension. 

[0085] The compounds of formula (I) are preferably 
administered parenterally, that is by intravenous, intramus 
cular, subcutaneous, sublingual, intranasal, intrarectal, intra 
vaginal or intraperitoneal administration. The intravenous 
form of parenteral administration is generally preferred. The 
compounds may be administered as a bolus or continuous 
infusion e.g. over 6 hours to 3 days. Appropriate dosage 
forms for such administration may be prepared by conven 
tional techniques. 

[0086] The compounds of formula (I) may also be admin 
istered orally. Appropriate dosage forms for such adminis 
tration may be prepared by conventional techniques. 

[0087] The compounds of formula (I) may also be admin 
istered by inhalation, that is by intranasal and oral inhalation 
administration. Appropriate dosage forms for such admin 
istration, such as aerosol formulations, may be prepared by 
conventional techniques. 

[0088] The compounds of formula (I) may also be admin 
istered topically, that is by non-systemic administration. 
This includes the application of the inhibitors externally to 
the epidermis or the buccal cavity and the instillation of such 
a compound into the ear, eye and nose, such that the 
compound does not signi?cantly enter the blood stream. 

[0089] For all methods of use disclosed herein the daily 
oral dosage regimen Will preferably be from about 0.1 to 
about 80 mg/kg of total body Weight, preferably from about 
0.2 to 30 mg/kg, more preferably from about 0.5 to 15 
mg/kg. The daily parenteral dosage regimen about 0.1 to 
about 80 mg/kg of total body Weight, preferably from about 
0.2 to about 30 mg/kg, and more preferably from about 0.5 
to 15 mg/kg. The daily topical dosage regimen Will prefer 
ably be from 0.1 mg to 150 mg, administered one to four, 
preferably tWo or three times daily. The daily inhalation 
dosage regimen Will preferably be from about 0.01 mg/kg to 
about 1 mg/kg per day. It Will also be recogniZed by one of 
skill in the art that the optimal quantity and spacing of 
individual dosages of the inhibitors Will be determined by 
the nature and extent of the condition being treated, the 
form, route and site of administration, and the particular 
patient being treated, and that such optimums can be deter 
mined by conventional techniques. It Will also be appreci 
ated by one of skill in the art that the optimal course of 
treatment, i.e., the number of doses of the inhibitors given 
per day for a de?ned number of days, can be ascertained by 
those skilled in the art using conventional course of treat 
ment determination tests. In the case of pharmaceutically 
acceptable salts the above ?gures are calculated as the parent 
compound of formula 

[0090] No toxicological effects are indicated/expected 
When a compound of formula (I) is administered in the 
above mentioned dosage range. 
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[0091] All publications, including but not limited to pat 
ents and patent applications, cited in this speci?cation are 
herein incorporated by reference as if each individual pub 
lication Were speci?cally and individually indicated to be 
incorporated by reference herein as though fully set forth. 

[0092] The folloWing Examples illustrate the preparation 
of pharmacologically active compounds of the invention and 
the folloWing Descriptions illustrate the preparation of inter 
mediates used in the preparation of these compounds. 

[0093] Abbreviations used herein are as folloWs; 

[0094] THF means tetrahydrofuran. 

[0095] DMF means N,N-Dimethylformamide. 

EXAMPLE 1 

5 - {5 -[4(2-Dimethylaminoethoxy)phenyl]-3-pyridin 
4yl-1H-pyrrol-2-yl} -indan- 1-one oxime 

[0096] 

Step 1. 5-Bromoindan-1-one O-methyl-oxime 

[0097] To a solution of 5-bromoindan-1-one (100 g, 0.47 
mol) in ethanol (650 ml) under argon Was added methoxy 
lamine hydrochloride (198 g, 2.38 mol) and pyridine (125 
ml). The mixture Was heated under re?ux for 2.5 hours, 
cooled to room temperature and poured into saturated aque 
ous sodium hydrogen carbonate solution. The mixture Was 
extracted With ethyl acetate and the organic phase dried and 
concentrated in vacuo. The crude material Was recrystallised 
from isopropanol to afford the title compound (110 g, 97%); 
1H NMR (CDCl3) 7.52 (1H, d, J 8.3 HZ), 7.43 (1H, d, J 1 
HZ), 7.35 (1H, dd, J 8.3, 1 HZ), 3.97 (3H, s), 2.99 (2H, m), 
2.85 (2H, 

Step 2. 1-Methoxyiminoindan-5-carbaldehyde 

[0098] A solution of the product of Step 1 (112 g, 0.46 
mol) in tetrahydrofuran (1500 ml) at —60° C. under argon, 
Was treated With n-butyllithium (325 ml of a 1.6M solution 
in hexanes, 0.52 mol) over 1 hour. After stirring at —60° C. 
for 1 hour a solution of dimethylformamide (39.7 ml) in 
tetrahydrofuran (50 ml) Was added dropWise over 1 hour. 
The reaction Was stirred at —60° C. for 1 hour before being 
alloWed to Warm to room temperature. After 1 hour the 
reaction Was quenched With saturated aqueous sodium 
hydrogen carbonate solution and extracted into ethyl acetate. 

[0099] The organic phase Was dried (MgSO4), concen 
trated in vacuo and the residue chromatographed on silica 
gel eluting With dichloromethane to afford the title com 
pound (57 g, 65%); 1H NMR (CDCl3) 10.0 (1H, s), 7.83 
7.73 (3H, m), 4.02 (3H, s), 3.10 (2H, m), 2.92 (2H, 
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Step 3. (E)-1-14-(2-Dimethylaminoethoxy)phenyl] 
3-pyridin4-ylpropenone 

[0100] Asolution of dry pyridine (4.4 ml) under argon Was 
treated With pyridine4-carboxaldehyde (2.14 g, 20 mmol) 
followed by 1-[4-(2-dimethylaminoethoxy)phenyl]ethanone 
(4.14 g, 20 mmol) (J. H. Short et al., J. Med. Chem, 1965, 
8, 223) and diethylamine (2 ml, 20 mmol). The solution Was 
heated under re?ux for 18 hours, cooled to room temperature 
and poured into ice Water (100 ml) containing concentrated 
hydrochloric acid (10 ml). The resulting solution Was 
adjusted to pH 9 by addition of sodium hydroxide solution. 
The mixture Was extracted With ethyl acetate and the organic 
phase Washed With Water and saturated brine, dried 
(MgSO4) and concentrated in vacuo. The residue Was tritu 
rated With diethyl ether to afford the title compound (3.7 g, 
63%); MS(ES+) m/e 297 [M+H]+. 

Step 4. 4-[4(2-Dimethylaminoethoxy)phenyl]- 1-(1 - 
methoxyiminoindan-5 -yl) -2-pyridin-4-ylbutane-1 ,4 

dione 

[0101] Asolution of sodium cyanide (0.033 g, 0.67 mmol) 
in dimethylformamide (5 ml) at room temperature Was 
treated With a solution of the product of Step 2 (1.4 g, 7.4 
mmol) in dimethylformamide (4 ml) over 15 minutes. After 
stirring for 15 minutes a solution of the product of Step 3 
(2.0 g, 6.7 mmol) in dimethylformamide (10 ml) Was added 
dropWise. The mixture Was stirred at room temperature for 
18 hours, diluted With Water and the pH of the solution 
adjusted to 9 With saturated sodium hydrogen carbonate 
solution. The mixture Was extracted into chloroform and the 
organic phase Washed With Water and brine, dried (MgSO4) 
and concentrated in vacuo. The residue Was chromato 
graphed on silica gel eluting With 0.880 ammonia/ethanol/ 
chloroform solution (1990) to afford the title compound; 
MS(ES+) m/e 486 [M+H]+. 

Step 5. 5 - {5 -[4-(2-Dimethylaminoethoxy)phenyl] -3 
pyridin-4yl- 1H-pyrrol-2-yl}indan- 1 -one O -methyl 

oxime 

[0102] Asolution of the product of Step 4 (0.45 g, 1 mmol) 
and ammonium acetate (0.77 g, 10 mmol) in glacial acetic 
acid (15 ml) Was heated under re?ux for 3 hours. After 
cooling to room temperature the reaction mixture Was con 
centrated in vacuo and saturated sodium hydrogen carbonate 
solution Was added. The mixture Was extracted With chlo 
roform and the organic phase Washed With Water and brine, 
dried and concentrated in vacuo to afford the title compound 
(0.47 g, 100%); MS(ES+) m/e 467 [M+H]+. 

Step 6. 5-{5-[4-(2-Dimethylaminoethoxy)phenyl]-3 
pyridin-4-yl-1H-pyrrol-2-yl}indan-1-one 

[0103] Asolution of the product of Step 5 (0.47 g, 1 mmol) 
in 1,4-dioxane (10 ml), 5M hydrochloric acid (5 ml) and 
acetone (10 ml) Was heated under re?ux for 2 hours. After 
cooling to room temperature the reaction mixture Was con 
centrated in vacuo and the residue Was aZeotroped tWice 
With acetone/ethanol to afford the dihydrochloride salt of the 
title compound Which Was used directly in the next step; 
MS(ES+) m/e 438 [M+H]+. 

Step 7. 5-{5-[4-(2-Dimethylaminoethoxy)phenyl]-3 
pyridin-4-yl-1H-pyrrol-2-yl}indan-1-one oxime 

[0104] A solution of the product of Step 6 in ethanol (20 
ml) containing aqueous hydroxylamine (5 ml, 50% in Water) 
Was heated under re?ux for 1 hour. After cooling to room 
temperature, the mixture Was concentrated and the residue 
partitioned betWeen chloroform and saturated sodium 

Dec. 16, 2004 

hydrogen carbonate solution. The organic phase Was Washed 
With Water and saturated brine, dried (MgSO4) and concen 
trated in vacuo. The residue Was chromatographed on silica 
gel eluting With 0.880 ammonia/ethanol/chloroform solution 
(1990) to afford the title compound (0.085 g); MS(ES+) 
m/e 453 [M+H]+. 

EXAMPLE 2 

5 - {5 -[4(2-Dimethylaminoethoxy)phenyl]-2-pyridin 
4-yl- 1H-pyrrol-3-yl} -indan-1 -one oxime 

[0105] 

Step 1. 5-{(E)-3-[4-(2-Dimethylamino-ethoxy)-phe 
nyl]-3-oxo-propenyl}-indan-1-one O-methyl oxime 

[0106] Asolution of the product of Example 1 Step 2 (1.06 
g, 5.6 mmol), sodium methoxide (0.750 g, 13.9 mmol) and 
1-[4-(2-dimethylaminoethoxy) phenyl]ethanone hydrochlo 
ride (1.36 g, 5.6 mmol) (J. H. Short et al., J. Med. Chem. 
1965, 8, 223) in methanol (30 ml) and Water (1 ml) Was 
heated under re?ux for 5 hours. After cooling to room 
temperature the solid Was collected, Washed With cold 
methanol and diethyl ether and dried to give the title 
compound (1.74 g, 83%); MS(ES+) m/e 378 [M+H]+. 

Step 2. 4-[4(2-Dimethylaminoethoxy)phenyl] -2-(1 - 
methoxyiminoindan-5-yl)- 1 -pyridin-4-ylbutane-1 ,4 

dione 

[0107] The title compound Was prepared from the product 
of Step 1 and pyridine-4-carboxaldehyde using the method 
described in Example 1 Step 4; MS(ES+) m/e 486 [M+H]+. 

Step 3. 5-{5-[4-(2-Dimethylaminoethoxy)phenyl]-2 
pyridin-4-yl-1H-pyrrol-3-yl}indan-1-one oxime 

[0108] The title compound Was prepared from the product 
of Step 2 using the methods described in Example 1 Steps 
5-7; MS(ES+) m/e. 453 [M+H]+. 

EXAMPLE 3 

5 - {5 -[4(2-Dimethylaminoethoxy)phenyl]-3-pyridin 
4ylfuran-2-yl}indan-1 -one oxime 

[0109] 
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Step 1. 5-{5-[4-(2-Dimethylaminoethoxy)phenyl]-3 
pyridin-4-ylfuran-2-yl}indan-1-one O-methyl-oxime 

[0110] The product of Example 1 Step 4 (0.30 mg, 0.62 
mmol) Was added to a stirred suspension of phosphorus 
pentoxide (1 g) in dry methane sulphonic acid (5 ml). After 
stirring at room temperature for 2 hours the reaction mixture 
Was cautiously poured into a stirred solution of saturated 
aqueous sodium hydrogen carbonate. The mixture Was 
extracted With ethyl acetate and the organic phase Washed 
With Water and saturated brine, dried (MgSO4) and concen 
trated in vacuo to afford the title compound (0.28 g, 96%); 
MS(ES+) m/e 468 [M+H]+. 

Step 2. 5-{5-[4-(2-Dimethylaminoethoxy)phenyl]-3 
pyridin-4ylfuran-2-yl}indan-1-one oxime 

[0111] The title compound (76 mg, 45%) Was prepared 
from the product of Step 1 using the methods described in 
Example 1 Steps 6 and 7; MS(ES+) m/e 454 [M+H]+. 

EXAMPLE 4 

5 -{5 -[4(2-Dimethylaminoethoxy)phenyl]-2-pyridin 
4yl-furan-3-yl}indan-1 -one oxime 

[0112] 
HO \ 

N 

/ O 

[0113] The title compound Was prepared from the product 
of Example 2 Step 2 (300 mg, 0.62 mmol) using the 
procedures described in Example 3 Steps 1 and 2; MS(ES+) 
m/e 454 [M+H]+. 

EXAMPLE 5 

5 - {5 -[2-(2-Dimethylaminoethoxy)pyrimidin-5 -yl]-2 
pyridin-4-ylfuran-3-yl}indan- 1-one oxime 

[0114] 
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Step 1. 5-Bromo-2-methylsufanylpyrimidine 

[0115] A solution of 2-methylsulfanylpyrimidine 
(DaWood et al., J. Org. Chem, 1999, 64, 21, 7935) (19.8 g, 
157 mmol) in carbon tetrachloride (300 ml) and 1,2-dichlo 
roethane (150 ml) Was treated With bromine (8.1 ml, 157 
mmol) and heated under re?ux for 6 days. After cooling to 
room temperature, 20% aqueous sodium sulphite solution 
(250 ml) Was added and the mixture stirred for 1 hour. The 
layers Were separated and the aqueous phase extracted into 
dichloromethane. The combined organic extracts Were dried 
(MgSO4), concentrated in vacuo and the residue chromato 
graphed on silica gel eluting With a mixture of ethyl acetate/ 
hexane (5:95) to afford the title compound (13.0 g, 40%); 1H 
NMR (CDCl3) 8.56 (2H, s), 2.55 (3H, s). 

Step 2. 5-Bromo-2-methanesulfonylpyrimidine 

[0116] A suspension of the product of Step 1 (1.0 g, 4.9 
mmol) and oxone (6.0 g, 9.8 mmol) in methanol (40 ml) and 
Water (40 ml) Was stirred at room temperature for 4 hours. 
The reaction mixture Was poured into dichloromethane, the 
layers separated and the organic layer dried (MgSO4) and 
concentrated in vacuo to afford the title compound (1.0 g, 
86%); 1H NM (CDCl3) 8.99 (2H, s), 3.36 (3H, s). 

Step 3. 12-(5-Bromopyrimidin-2-yloxy)ethyl]dim 
ethylamine 

[0117] A solution of N,N-dimethylethanolamine (0.23 ml, 
2.3 mmol) in dry dimethylformamide (5 ml) Was treated 
With sodium hydride (60% suspension in mineral oil, 0.092 
g, 2.3 mmol) and heated at 50° C. for 30 minutes. The 
product from Step 2 (0.50 g, 2.1 mmol) Was added and the 
reaction heated at 50° C. overnight. After cooling to room 
temperature the reaction mixture Was applied to a SCX 
column and Washed With methanol then a mixture of 0.880 
ammonia/methanol (1:9). The basic fractions Were com 
bined and chromatographed on silica gel eluting With 0.880 
ammonia/methanol/dichloromethane solution (0.1 : 1.9: 98 
and 05:45:95) to afford the title compound (0.25 g, 48%); 
1H NMR (CDCl3) 8.52 (2H, s), 4.45 (2H, t, J 8 HZ), 2.74 
(2H, t, J 8 HZ), 2.33 (6H, s). 

Step 4. Dimethyl-[2-(5-trimethylstannanylpyrimi 
din-2-yloxy)ethyl]amine 

[0118] A solution of the product from Step 3 (0.25 g, 10 
mmol) in dry toluene (5 ml) Was treated With bis(triph 
enylphosphine)palladium (II) chloride (0.071 g, 0.1 mmol) 
and hexamethylditin (0.66 g, 2.0 mmol) and heated at 100° 
C. for 1 hour. After cooling to room temperature the reaction 
mixture Was applied to a SCX column and Washed With 
methanol then a mixture of 0.880 ammonia/methanol (1:9). 
The basic fractions Were combined and chromatographed on 
silica gel eluting With 0.880 ammonia/methanol/dichlo 
romethane solution (0.1:1.9:98 and 05:45:95) to afford the 
title compound (0.20 g, 61%); 1H NMR (CDCl3) 8.46 (2H, 
s), 7.26 (2H, s), 4.46 (2H, t, J 8 HZ), 2.76 (2H, t, J 8 HZ), 2.34 
(6H, s), 0.35 (9H, s). 

Step 5. 4(3-Bromofuran-2-yl)pyridine 

[0119] A solution of tributylstannylpyridine (8.0 g, 21.7 
mmol) and 2,3-dibromofuran (5.9 g, 26.1 mmol) in dry 
toluene (200 ml) Was treated With bis(triphenylphosphine) 
palladium (II) chloride (1.5 g, 2.2 mmol) and heated at 100° 
C. overnight. After cooling to room temperature, the reac 
tion mixture Was diluted With ethyl acetate, Washed With 
Water, dried (MgSO4) and evaporated in vacuo. The residue 
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Was chromatographed on silica gel eluting With ethyl acetate 
to afford the title compound (1.2 g, 25%); 1H NMR (CDCl3) 
8.66 (2H, d, J 11 HZ), 7.84 (2H, d, J 11 HZ), 7.50 (1H, d, J 
3 HZ), 6.60 (1H, d, J 3 HZ). 

Step 6. 1—Methoxyiminoindan-5-boronic acid 

[0120] Asolution of the product of Example 1 Step 1 (48.0 
g, 0.2 mol) in tetrahydrofuran (1 L) at —78° C. under argon 
atmosphere Was treated dropWise With n-butyl lithium (138 
ml, 1.6M in hexanes, 0.22 mol). After stirring at —78° C. for 
30 minutes trimethyl borate (49 ml, 0.44 mol) Was added and 
the solution Warmed to room temperature and stirred for 16 
hours. The mixture Was concentrated in vacuo, acidi?ed to 
pH1 With 5N hydrochloric acid and stirred at room tem 
perature for 1 hour. The mixture Was then basi?ed With 40% 
sodium hydroxide and the solution Washed three times With 
diethyl ether. The aqueous phase Was re-acidi?ed to pH 1 
and the mixture Was extracted ?ve times With ethyl acetate. 
The organic extracts Were combined Washed With brine, 
dried and evaporated in vacuo. The residue Was triturated 
With hexane, ?ltered, Washed With hexane and then a small 
amount of ether to afford the title compound (23.6 g, 58%); 
MS(AP—) m/e 204 [M—H]—. 

Step 7. 5-(2—Pyridin-4-ylfuran-3-yl)indan-1-one 
O-methyl oxime 

[0121] A solution of the product of Step 5 (1.2 g, 5.4 
mmol) and the product of Step 6 (2.2 g, 6.4 mmol ) in 
1,2-dimethoxyethane (40 ml) and Water (20 ml) Was treated 
With potassium carbonate (6.0 g, 43.2 mmol), palladium 
acetate (0.06 g, 0.27 mmol) and triphenylphosphine (0. 14 g, 
0.54 mmol) and heated under re?ux for 1.5 hours. After 
cooling to room temperature, the reaction mixture Was 
poured into Water, extracted into ethyl acetate, dried 
(MgSO4) and concentrated in vacuo. The residue Was chro 
matographed on silica gel eluting With ethyl acetate to afford 
the title compound (1.0 g, 61%); MS(ES+) m/e 305 [M+H]+. 

Step 8. 5 -(2-Pyridin-4ylfuran-3-yl)indan- 1 -one 

[0122] The title compound (1.7 g, 94%) Was prepared 
from the product of Step 7 (2.0 g, 6.6 mmol) using the 
method of Example 1 Step 6; MS(ES+) m/e 276 [M+H]+. 

Step 9. 5-(5—Bromo-2-pyridin-4-ylfuran-3-yl)indan 
1-one 

[0123] A solution of the product of Step 8 (1.0 g, 3.6 
mmol) in dry dimethylformamide (10 ml) Was treated With 
freshly recrystallised N-bromosuccinimide (1.42 g, 8.0 
mmol) and heated at 50° C. for 1 hour. After cooling to room 
temperature, the reaction mixture Was poured into saturated 
aqueous sodium hydrogen carbonate solution, extracted into 
dichloromethane, Washed tWice With brine, dried (MgSO4) 
and concentrated in vacuo. The residue Was chromato 
graphed on silica gel eluting With ethyl acetate to afford the 
title compound (0.2 g, 16%); 1H NMR (CDC3) 8.52 (2H, d, 
J 8 HZ), 7.80 (1H, d, J 11 HZ), 7.49 (1H, s), 7.38 (1H, d, J 
8 HZ), 7.32 (2H, d, J 8 HZ), 6.54 (1H, s), 3.17 (2H, t, J 5 HZ), 
2.75 (2H, t, 5 HZ). 

Step 10. 5 —{5 -[2-(2-Dimethylaminoethoxy)pyrimi 
din-5-yl]-2-pyridin-4-ylfuran-3 -yl}indan-1 -one 

[0124] A solution of the product of Step 9 (0.1 g, 0.282 
mmol) in dry toluene (2 ml) Was treated With bis(triph 
enylphosphine)palladium(II) choride (0.02 g, 0.0282 mmol) 
and the product of Step 4 and the reaction heated at 100° C. 
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for 18 hours. After cooling to room temperature the reaction 
mixture Was applied to a SCX column and Washed With 
methanol then a mixture of 0.880 ammonia/methanol (1:9). 
The basic fractions Were combined and chromatographed on 
silica gel eluting With 0.880 ammonia/methanol/dichlo 
romethane solution (0.7:6.3:93) to afford the title compound 
(0.060 g, 0.136 mmol; MS(ES+) m/e 441 [M+H]+. 

Step 11. 5-{5-[2-(2-Dimethylaminoethoxy)pyrimi 
din-5-yl]-2-pyridin-4-ylfuran-3-yl}indan-1-one 

oxime 

[0125] The title compound (0.25 g, 39%) Was prepared 
from the product of Step 10 using the method of Example 1 

EXAMPLE 6 

5 - {5 -[2-(2—Morpholin-4-ylethoxy)pyrimidin-5 -yl]-2 
pyridin-4-ylfuran-3-yl}indan-1 -one oxime 

[0126] 

HO 

/ 

I '9 N 0 
O 

Step 1. 4-[2-(5-Bromopyrimidin-2-yloxy)ethyl]mor 
pholine 

[0127] The title compound (0.26 g, 43%) Was prepared 
from the product of Example 5 Step 2 and 4-(2-hydroxy 
ethylmorpholine) using the method of Example 5 Step 3; 1H 
NMR (CDCl3) 8.52 (2H, s), 4.49 (2H, t, J 8 HZ), 3.71 (4H, 
t, J 5 HZ), 2.81 (2H, t, J 8 HZ), 2.57 (4H, t, J 5 HZ). 

Step 2. 4-[2-(5-Trimethylstannanylpyrimidin-2 
yloxy)ethyl]morpholine 

[0128] The title compound (0.2 g, 60%) Was prepared 
from the product of Step 1 using the method of Example 5 
Step 4; 1H NMR (CDCl3) 8.51 (2H, s), 4.50 (2H, t, J 7 HZ), 
3.71 (4H, t, J 6 HZ), 2.82 (2H, t, J 7 HZ), 2.59 (4H, t, J 6 HZ), 
0.35 (9H, s). 

Step 3. 5-{5-[2-(2—Morpholin-4-ylethoxy)pyrimidin 
5-yl]-2-pyridin-4ylfuran-3-yl}indan-1-one 

[0129] The title compound (0.11 g, 48%) Was prepared 
from the product of Step 2 and the product from Example 5 
Step 9 using the method of Example 5 Step 10; MS(ES+) 
m/e 483 [M+H]+. 

Step 4. 5-{5-[2-(2—Morpholin-4-ylethoxy)pyrimidin 
5-yl]-2-pyridin-ylfuran-3-yl}indan-1-one oxime 

[0130] The title compound (0.06 g, 52%) Was prepared 
from the product of Step 3 using the method of Example 1 
Step 7; MS(ES+) m/e 498 [M+H]+. 
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EXAMPLE 7 

5 -{5 -[2-(4-MethylpiperaZin-1 -yl)pyrimidin-5 -yl] -2 
pyridin-4-ylfuran-3-yl}indan- 1-one oxime 

[0131] 

HO 

N / 

Step 1. 1-(2-Methylsulfanylpyrimidin-5-yl)ethanone 

[0132] The product of Example 5 Step 1 (13.0 g, 63.4 
mmol) in dry toluene (200ml) Was treated With 1-ethoxyvi 
nyltributyl tin (25.2 g, 69.8 mmol) and bis(triphenylphos 
phine)palladium(II) chloride (2.2 g, 3.2 mmol) and heated at 
100° C. for 18 hours. After cooling to room temperature, the 
solvent Was removed in vacuo and the residue dissolved in 
tetrahydrofuran, treated With 0.5N hydrochloric acid (40 ml) 
and stirred at room temperature for 1 hour. The reaction 
mixture Was diluted With Water, extracted into dichlo 
romethane, dried (MgSO4) and evaporated in vacuo. The 
residue Was chromatographed on silica gel eluting With a 
mixture of ethyl acetate/hexane (1:4 then 1:1) to afford the 
title compound (3.3 g, 31%); 1H NMR (CDCl3) 9.00 (2H, s), 
2.62 (3H, s) 2.58(3H, s). 

Step 2. 5-[(E)-3-(2-Methylsulfanylpyrimidin-5-yl) 
3-oxopropenyl]indan-1-one O-methyloxime 

[0133] The title compound (2.6 g, 28%) Was prepared 
from the product of Step 1 and the product of Example 1 
Step 2 using the method of Example 2 Step 1; MS(ES+) m/e 
340 [M+H]+. 

Step 3. 2-(1 -Methoxyiminoindan-5 -yl) -4-(2-methyl 
sulfanylpyrimidin-5 -yl)-1 -pyridin-4-ylbutane- 1,4 

dione 

[0134] The title compound (2.9 g, 74%) Was prepared 
from the product of Step 2 and 4-pyridinecarboxaldehyde 
using the method of Example 1 Step 4; MS(ES+) m/e 447 
[M+H]+. 

Step 4. 5-[5-(2-Methylsulfanylpyrimidin-5-yl)-2 
pyridin-4-ylfuran-3-yl]indan-1-one O-methyloxime 

[0135] The title compound (0.36 g, 65%) Was prepared 
from the product of Step 3 using the method of Example 3 
Step 1; MS(ES+) m/e 429 [M+H]+. 

Step 5. 5-[5-(2-Methylsulfanylpyrimidin-5-yl)-2 
pyridin-4-ylfuran-3-yl}indan-1-one 

[0136] The title compound (1.6 g, 62%) Was prepared 
from the product of Step 4 using the method of Example 1 
Step 6; MS(ES+) m/e 400 [M+H]+. 
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Step 6. 5-[5-(2-Methanesulfonylpyrimidin-5-yl)-2 
pyridin-4ylfuran-3-yl]indan-1-one 

[0137] A solution of the product of Step 5 (1.4 g, 3.5 
mmol) in Water (70 ml) and 2N hydrochloric acid (5.25 ml, 
10.5 mmol) Was treated With sodium tungstate dihydrate 
(100 mg, 0.36 mmol) and 30% hydrogen peroxide solution 
(2.4 g, 21 mmol) and stirred at room temperature for 18 
hours. The reaction mixture Was poured into aqueous 
sodium thiosulphate solution, basi?ed With saturated aque 
ous sodium hydrogen carbonate solution, extracted into 
dichloromethane, dried (MgSO4) and evaporated in vacuo to 
afford the title compound (0.70 g, 46%); MS(ES+) m/e 432 
[M+H]+. 

Step 7. 5-{5-2-(4-MethylpiperaZin-1-yl)pyrimidin-5 
yl]-2-pyridin-4-ylfuran-3-yl}indan-1-one 

[0138] A solution of the product from Step 6 (0.15 g, 0.35 
mmol) in dry dimethylformamide (2 ml) Was treated With 
N-methylpiperaZine (0.077 ml, 0.70 mmol) and heated at 
90° C. for 2 hours. After cooling to room temperature the 
reaction mixture Was applied to a SCX column and Washed 
With methanol then a mixture of 0.880 ammonia/methanol 
(1:9). The basic fractions Were combined and chromato 
graphed on silica gel eluting With 0.880 ammonia/methanol/ 
dichloromethane solution (0.5 :4.5 :95) to afford the title 
compound (0.09 g, 57%); MS(ES+) m/e 452 [M+H]+. 

Step 8. 5-{5-[2-(4-MethylpiperaZin-1-yl)pyrimidin 
5-yl]-2-pyridin-4-ylfuran-3-yl}indan-1-one oxime 

[0139] The title compound (0.07 g, 75%) Was prepared 
from the product of Step 7 using the method of Example 1 
Step 7; MS(ES+) m/e 467 [M+H]+. 

EXAMPLE 8 

5 -[5 -(2-PiperaZin-1 -ylpyrimidin-5 -yl)-2-pyridin-4 
ylfuran-3-yl]indan- 1 -one oxime 

[0140] 

HO 

N / 

Step 1. 5-[5-(2-PiperaZin-1-ylpyrimidin-5-yl)-2 
pyridin-4-ylfuran-3-yl]indan-1-one 

[0141] The title compound (0.10 g, 65%) Was prepared 
from the product of Example 7 Step 6 and piperaZine using 
the method of Example 7 Step 7; MS(ES+) m/e 438 [M+H]+. 

Step 2. 5-[5-(2-PiperaZin-1-ylpyrimidin-5-yl)-2 
pyridin-4-ylfuran-3-yl]indan-1-one oxime 

[0142] The title compound (0.034 g, 33%) Was prepared 
from the product of Step 1 using the method of Example 1 
Step 7; MS(ES+) m/e 453 [M+H]+. 
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EXAMPLE 9 

5 -{5 -[2-(2-Dimethylaminoethylamino)pyrimidin-5 - 
yl]-2-pyridin-4-yl-furan-3-yl}indan- 1-one oxime 

[0143] 

HO 

I \ 

/ N 

Step 1. 5 -{5 -[2-(2-Dimethylaminoethylamino)pyri 
midin-5 -yl] -2-pyridin-4-ylfuran-3-yl} -indan-1 -one 

[0144] The title compound (0.03 g, 20%) Was prepared 
from the product of Example 7 Step 6 and N,N-dimethyl 
ethylenediamine using the method of Example 7 Step 7; 1H 
NMR (CDCl3) 8.68 (2H, s), 8.52 (2H, d, J 8 HZ), 7.82 (1H, 
d, J 10 HZ), 7.57 (H, s), 7.46 (1H, d, J 10 HZ), 7.39 (2H, J 
8 HZ), 6.67 (1H, s), 5.90 (1H, m), 3.53 (2H, m), 3.18 (2H, 
t, J 5 HZ), 2.77 (2H, t, J 8 HZ,), 2.56 (2H, t, J 5 HZ) 2.29 (6H, 
s). 

Step 2. 5 -{5 -[2-(2-Dimethylaminoethylamino)pyri 
midin-5 -yl] -2-pyridin-4-yl-furan-3 -yl}indan-1 -one 

oxime 

[0145] The title compound (0.015 g, 47%) Was prepared 
from the product of Step 1 using the method of Example 1 
Step 7; MS(ES+) m/e 455 [M+H]+. 

EXAMPLE 10 

5 -{5 -[4-(2-Dimethylaminoethoxy)phenyl]-3-(2-me 
thylpyridin-4-yl-furan-2-yl}indan-1 -one oxime 

[0146] 

O 

HO-N 

[0147] The title compound Was prepared from 4-formyl 
2-methylpyridine and 1-[4-(2-dimethylaminoethoxy)phe 
nyl]ethanone using the methods described in Example 1 
Steps 3 and 4 folloWed by Example 3 Steps 1-3; MS(ES+) 
m/e 468 [M+H]+. 
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EXAMPLE 11 

5 - {2-(2-Aminopyrimidin-4-yl)-5 -[4(2-dimethylami 
noethoxy)phenyl]furan-3 -yl}indan-1 -one oxime 

[01481 

HO 

YN 
HZN 

Step 1. 4-[4-(2-Dimethylaminoethoxy)phenyl]-2-(1 - 
methoxyiminoindan-5-yl)- 1 -pyridin-4-ylbutane-1 ,4 

dione 

[0149] The title compound (1.17 g, 70%) Was prepared 
from the product of Example 2 Step 1 and 2-methylsulfa 
nylpyrimidine-4-carbaldehyde (US. Pat. No. 6,046,208) 
using the method of Example 1 Step 4; MS(ES+) m/e 533 
[M+H]+. 

Step 2. 5-[5-[4-(2-Dimethylamino-ethoxy)-phenyl] 
2-(2-methylsulfanylpyrimidin-4-yl)furan-3-yl]indan 

1-one 

[0150] The title compound (100 mg, 87%) Was prepared 
from the product of Step 1 using the methods described in 
Example 3 Steps 1 and 2; MS(ES+) m/e 487 [M+H]+. 

Step 3. 5-[5-[4-(2-Dimethylaminoethoxy)phenyl-5 
2-(2-methanesulfonylpyrimidin-4-yl)-furan-3-yl] 

indan-1-one 

[0151] The title compound (0.051 g, 96%) Was prepared 
from the product of Step 2 using the method of Example 7 

Step 4. 5-{2-(2-Aminopyrimidin-4-yl)-5-[4-(2-dim 
ethylaminoethoxy)phenyl]furan-3-yl)-indan-1-one 

[0152] A solution of the product of Step 3 (0.052 g, 0.1 
mmol) in tetrahydrofuran (3 ml) Was treated With 0.880 
ammonia solution (3 ml). The reaction mixture Was then 
heated at 100° C. in an autoclave for 18 hours, cooled to 0° 
C. and extracted into chloroform. The organic extracts Were 
then dried (Na2SO4) and concentrated in vacuo. The residue 
Was chromatographed on silica gel eluting With a mixture of 
0.880 ammonia/methanol/chloroform solution (0.6:5.4:94) 
to afford the title compound (0.017 g, 0.037 mmol); 

Step 5. 5-{2-(2-Aminopyrimidin-4-yl)-5-[4-(2-dim 
ethylaminoethoxy)phenyl]furan-3-yl}indan-1-one 

oxime 

[0153] The title compound Was prepared from the product 
of Step 4 using the method of Example 1 Step 7; MS(ES+) 
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EXAMPLE 12 

5- {2-Pyridin-4-yl-5 -[4-(2-pyrrolidin- 1 -ylethoxy)phe 
nyl]furan-3-yl}indan-1 -one oxime 

[0154] 

ggxA/O 
Step 1. 5-[(E)3-(4Methoxyphenyl)-3-oxopropenyl] 

indan-1-one O-methyloxime 

[0155] The title compound (7.75 g, 91%) Was prepared 
from the product of Example 1 Step 2 and 1-(4-methoxy 
phenyl)ethanone using the method of Example 2 Step 1; 
MS(ES+) m/e 322 [M+H]+. 

Step 2. 2-(1 -Methoxyiminoindan-5 -yl)-4-(4methox 
yphenyl)- 1-pyridin-4-ylbutane- 1 ,4 dione 

[0156] The title compound (8.82 g, 86%) Was prepared 
from the product of Step 1 and pyridine-4-carboxaldehyde 
fusing the method of Example 1 Step 4; MS(ES+) m/e 429 
[M+H]+. 

Step 3. 5-[5-(4-Methoxyphenyl)-2-pyridin-4-ylfu 
ran-3-yl]indan-1-one O-methyloxime 

[0157] The title compound (8.4 g, 98%) Was prepared 
from the product of Step 2 using the method of Example 3 
Step 1; MS(ES+) m/e 411 [M+H]+. 

Step 4. 5 -[5 -(4Methoxyphenyl) -2-pyridin-4-ylfuran 
3-yl]indan- 1-one 

[0158] The title compound (3.0 g, 38%) Was prepared 
from the product of Step 3 using the method described in 
Example 3 Step 2; MS(ES+) m/e 382 [M+H]+. 

Step 5. 5 -[5-(4-Hydroxyphenyl) -2-pyridin-4-ylfu 
ran-3-yl]indan-1-one 

[0159] A solution of the product of Step 4 (100 mg, 0.26 
mmol) in dichloromethane (2 ml) Was treated at 0° C. With 
boron tribromide (1.3 ml of a 1M solution in dichlo 
romethane, 1.3 mmol) and stirred at room temperature for 1 
hour. The reaction mixture Was poured into saturated sodium 
bicarbonate solution extracted into dichoromethane, dried 
(Na2SO4) and concentrated in vacuo. The residue Was 
dissolved in methanol/dichloromethane and applied to an 
SCX column eluting With methanol and then a mixture of 
0.880 ammonia/methanol (1:9). The basic fractions Were 
combined and concentrated in vacuo to afford the title 

compound (65 mg, 70%); MS(ES+) m/e 368 [M+H]+. 
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Step 6. 5 -{2-Pyridin-4-yl-5 -[4-(2-pyrrolidin-1 - 
ylethoxy)phenyl]furan-3-yl} -indan-1 -one 

[0160] A solution of the product from Step 5 (0.18 g, 0.47 
mmol) in dimethylformamide (3 ml) Was treated at 0° C. 
With sodium hydride (0.021 g of a 60% suspension in 
mineral oil, 0.52 mmol). The reaction mixture Was stirred at 
0° C. for 10 minutes and treated With another portion of 
sodium hydride (0.021 g of a 60% suspension in mineral oil, 
0.52 mmol) and 1-(2-chloroethyl)pyrrolidine hydrochloride 
salt (0.088 g, 0.52 mmol) and stirred at room temperature 
overnight. The reaction mixture Was poured onto aqueous 
sodium bicarbonate solution and the mixture Was applied to 
an SCX column eluting With methanol folloWed by a mix 
ture of 0.880 ammonia/methanol (1:9). The basic fractions 
Were combined and concentrated in vacuo. The residue Was 
chromatographed on silica gel eluting With 0.880 ammonia/ 
methanol/dichloromethane (0.5 14.5 :95) to afford the title 
compound (0.081 mg, 36%); MS(ES+) m/e 465 [M+H]+. 

Step 7. 5 -{2-Pyridin-4-yl-5 -[4-(2-pyrrolidin-1 - 
ylethoxy)phenyl]-furan-3-yl}indan-1 -one oxime 

[0161] The title compound Was prepared from the product 
of Step 6 using the method of Example 1 Step 7; MS(ES+) 
m/e 480 [M+H]+. 

EXAMPLE 13 

5- {5 -[4-(Piperidin-4-yloxy)phenyl]-2-pyridin-4 
ylfuran-3-yl}indan- 1-one oxime 

[0162] 

HO 

22 

Step 1. 4-(4-Acetylphenoxy)piperidine-1-carboxylic 
acid tert-butyl ester 

[0163] A solution of 1-(4-hydroxyphenyl)ethanone (1.48 
g, 10.9 mmol) and tributylphosphine (3.0 g, 14.9 mmol) in 
toluene (20 ml) Was treated dropWise at 0° C. With a solution 
of 4-hydroxypiperidine-1-carboxylic acid tert-butyl ester (2 
g, 9.94 mmol) and 1,1‘-(aZodicarbonyl)dipiperidine (2.75 g, 
10.9 mmol) in toluene (20 ml). The mixture Was stirred at 
room temperature for 2 days then partitioned betWeen aque 
ous sodium bicarbonate solution and dichloromethane. The 
organic layer Was dried (MgSO4) and concentrated in vacuo. 
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The residue Was chromatographed on silica gel eluting With 
a mixture of methanol/dichloromethane (1:9) to afford the 
title compound (0.81 g, 23%); MS(ES—) m/e 318 [M—H]_. 

Step 2. 4-{4-[(E)-3-(1-Methoxyimino-indan-5-yl)al 
lanoyl]phenoxy}piperidine-1-carboxylic acid tert 

butyl ester 

[0164] The title compound (0.9 g, 75%) Was prepared 
from the product of Step 1 and the product of Example 1 
Step 2 using the method of Example 2 Step 1. 1H NMR 
(CDCl3) 8.03 (2H, d, J 8.8 HZ), 7.80 (1H, d, J 15.6 HZ), 7.72 
(1H, d, J 8.4 HZ), 7.56 (3H, m), 6.98 (2H, d J 8.8 HZ), 4.6 
(1H, m), 4.01 (3H, s), 3.70 (2H, m), 3.35 (2H, m), 3.07 (2H, 
m), 2.92 (2H, m), 1.95 (2H, m), 1.80 (2H,m), 1.47 (9H, s). 

Step 3. 4-{4-[3-(1-Methoxyiminoindan-5-yl)4-oxo 
4-pyridin-4-ylbutanoyl]phenoxy}piperidine-1-car 

boxylic acid tert-butyl ester 

[0165] The title compound (0.9 g, 88%) Was prepared 
from the product of Step 2 and pyridine-4-carboxaldehyde 
using the method of Example 1 Step 4; MS(ES+) m/e 597 
[M+H]+. 

Step 4. 5-{5-[4-(Piperidin4-yloxy)phenyl]-2-pyri 
din-4-ylfuran-3-yl}indan-1-one O-methyloxime 

[0166] The title compound (140 mg, 40%) Was prepared 
from the product of Step 3 using the method of Example 3 
Step 1; MS(ES+) m/e 480 [M+H]+. 

Step 5. 5-{5-[4-(Piperidin-4-yloxy)phenyl]-2-pyri 
din-4-ylfuran-3-yl}indan-1-one oxime 

[0167] The title compound (47 mg, 67%) Was prepared 
from the product of Step 4 using the method of Example 1 
Steps 6 and 7; MS(ES+) m/e 466 [M+H]+. 

EXAMPLE 14 

5(2-Pyridin-4-ylfuran-3-yl)indan-1-one oxime 

[0168] 

HO 

Step 1. 5-(2-Pyridin-4-ylfuran-3-yl)indan-1-one 

[0169] Asolution of the product of Example 5 Step 5 (0.22 
g, 1 mmol), 5-(4,4,5,5-tetramethyl-[1,3,2]-dioxaborolan-2 
yl)indanone (0.25 g, 1 mmol) (WO98/45265) and potassium 
acetate (294 mg, 3 mmol) in dimethylformamide (2 ml), 
ethanol (2 ml) and Water (2 ml) Was treated With palladium 
(II) acetate (12 mg, 0.05 mmol) and triphenylphosphine 
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(26.2 mg, 0.1 mmol) and heated under re?ux for 5 hours. 
The reaction mixture Was cooled to room temperature ?l 
tered through celite and concentrated in vacuo. The residue 
Was diluted With ethyl acetate, Washed With Water and 
saturated brine, dried (MgSO4) and concentrated in vacuo. 
The residue Was chromatographed on silica gel eluting With 
hexane/ethyl acetate (1:1) and methanol/ethyl acetate (1:9) 
to afford the title compound (0.17 g, 62%); MS(ES+) m/e 
276 [M+H]+. 

Step 2. 5-(2-Pyridin-4-ylfuran-3-yl)indan-1-one 
oxime 

[0170] The title compound (30 mg, 52%) Was prepared 
from the product of Step 1 using the method of Example 1 
Step 7; MS(ES+) m/e 291 [M+H]+. 

EXAMPLE 15 

5 -[2-(2-Aminopyrimidin-4-yl)furan-3-yl]indan-1 
one oxime 

[0171] 

H0 
\ N 

/ \ O 
N 

YN 
HZN 

Step 1. 5 -(2-Acetylfuran-3 -yl)indan-1 -one 
O -methyloxime 

[0172] A mixture of 1-(3-bromofuran-2-yl)ethanone (A. 
Tanaka et al., J. Heterocycl. Chem, 1995, 32, 4 1289) (2.5 
g, 13.2 mmol), the product of Example 5 Step 6 (2.83 g, 13.9 
mmol), sodium carbonate (2.8 g, 27.7 mmol) in toluene (40 
ml) and Water (14 ml) Was treated With triphenylphosphine 
(0.35 g, 1.3 mmol) and palladium acetate (150 mg, 0.66 
mmol) and heated under re?ux for 18 hours. After cooling 
to room temperature, the mixture Was ?ltered through celite 
and the ?ltrate diluted With Water and ethyl acetate. The 
organic phase Was separated, Washed With Water and satu 
rated brine, dried (MgSO4), concentrated in vacuo and the 
residue chromatographed on silica gel eluting With a mixture 
of diethyl ether/dichloromethane (5:95) to afford the title 
compound (2.5 g, 70%); MS(ES+) m/e 270 [M+H]+. 

Step 2: 5-[2-((E)-3-Dimethylaminoallanoyl)furan-3 
yl]indan-1-one O-methyloxime 

[0173] A solution of the product of Step 1 (0.15 g, 0.56 
mmol) in N,N-dimethylformamide dimethyl acetal (5 ml) 
Was heated at 100° C. for 18 hours. After cooling to room 
temperature, the solvent Was removed in vacuo to afford the 

title compound (0.18 g, 98%); MS (ES+) m/e 325 [M+H]+. 
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Step 3. 5-[2-(2-Aminopyrimidin-4-yl)furan-3-yl] 
indan-1-one O-methyloxime 

[0174] A solution of the product of Step 2 (0.30 g, 0.93 
mmol) in 1,4dioxane (6 ml) Was treated With a solution of 
guanidine carbonate (0.33 g, 1.86 mmol) and sodium 
hydroxide (0.1 7 g, 4.1 mmol) in Water (2 ml). The mixture 
Was heated at 100° C. for 4 hours. After cooling to room 
temperature, Water Was added and the mixture extracted into 
ethyl acetate (2><). The organic layers Were combined and 
Washed With saturated brine, dried (MgSO4) and concen 
trated in vacuo. The residue Was triturated With dichlo 
romethane and the resulting solid ?ltered to afford the title 
compound (200 mg, 67%); MS (ES+) m/e 321 [M+H]+. 

Step 4. 5-[2-(2-Aminopyrimidin-4-yl)furan-3-yl] 
indan-1-one oxime 

[0175] The title compound (33 mg, 64%) Was prepared 
from the product of Step 4 using the method of Example 1 
Steps 6 and 7; MS(ES+) m/e 307 [M+H]+. 

EXAMPLE 1 6 

5 -[3-(2-Aminopyrimidin-4-yl)furan-2-yl]-indan-1 - 

one oxime 

[0176] 

H0 

Step 1. 5-(3-Bromofuran-2-yl)indan-1-one 
O-methyloxime 

[0177] The title compound (1.6 g, 30%) Was prepared 
from 2,3-dibromofuran and the product of Example 5 Step 
6 using the method of Example 15 Step 1; 1H NMR (CDCl3) 
7.88 (2H, m), 7.72 (1H, d, J 8.3 HZ), 7.42 (2H, d, J 3.1 HZ), 
4.01 (3H, s), 3.17 (2H, m), 2.92 (2H, 

Step 2. 5-(3-Acetylfuran-2-yl)indan-1-one 
O-methyloxime 

[0178] The title compound (0.70 g, 57%) Was prepared 
from the product of Step 1 using the method of Example 7 
Step 1: 1H NMR (CDCl3) 7.91 (1H, s), 7.80 (2H, m), 7.45 
(1H, d, J 2.0 HZ), 6.80 (1H, d, J 2.0 HZ), 4.00 (3H, s), 3.07 
(2H, m), 2.92 (2H, m), 2.44 (3H, s). 

Step 3. 5-[3-(2-Aminopyrimidin-4-yl)furan-2-yl] 
indan-1-one oxime 

[0179] The title compound Was prepared from the product 
of Step 2 (0.30 g, 0.62 mmol) using the procedures described 
in Example 15 Steps 2-4; MS(ES—) m/e 306 [M—H]_. 
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[0180] It is to be understood that the present invention 
covers all combinations of particular and preferred sub 
groups described hereinabove. 

BIOLOGICAL EXAMPLES 

[0181] The activity of compounds of formula (I) as B-Raf 
inhibitors may be determined by the folloWing in vitro 
assay: 

[0182] Fluorescence Anisotropy Kinase binding Assay 

[0183] The kinase enZyme, ?uorescent ligand and a vari 
able concentration of test compound are incubated together 
to reach thermodynamic equilibrium under conditions such 
that in the absence of test compound the ?uorescent ligand 
is signi?cantly (>50%) enZyme bound and in the presence of 
a sufficient concentration (>10><Ki) of a potent inhibitor the 
anisotropy of the unbound ?uorescent ligand is measurably 
different from the bound value. 

[0184] The concentration of kinase enZyme should pref 
erably be ilxKf. The concentration of ?uorescent ligand 
required Will depend on the instrumentation used, and the 
?uorescent and physicochemical properties. The concentra 
tion used must be loWer than the concentration of kinase 
enZyme, and preferably less than half the kinase enZyme 
concentration. A typical protocol is: 

[0185] All compounds are serially diluted in DMSO, then 
by a one step dilution into buffer of comparison, 50 mM 
HEPES, pharmaceutical pH7.5, 1 mM CHAPS, 10 mM 
MgCL2, for the assay. 

[0186] B-Raf EnZyme concentration: 1 nM 

[0187] Fluorescent ligand concentration: 0.5 nM 

[0188] Test compound concentration: 0.5 nM -100 uM 

[0189] Components incubated in 10 ul ?nal volume in LJL 
HE 384 type B black microtitre plate until equilibrium 
reached (Over 3 h, up to 30 h) 

[0190] Fluorescence anisotropy read in an IJL Acquest. 

[0191] De?nitions: 
inhibitor binding 

[0192] Kf=dissociation 
ligand binding 

Ki=dissociation constant for 

constant for ?uorescent 

[0193] The ?uorescent ligand is the folloWing compound: 

N l \ 
/ H 

N 

I @ N N 

Cl 
OH 
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[0194] Which is derived from 5-[2-(4-aminomethylphe 
nyl)-5-pyridin-4-yl]-1H-imidaZol4-yl]-2-chlorophenol and 
rhodamine green. 

[0195] Compounds of the invention have a Kd of less than 
1 uM. 

[0196] Raf Kinase Assay 

[0197] Activity of human recombinant B-Raf protein Was 
assessed in vitro by assay of the incorporation of radiola 
belled phosphate to recombinant MAP kinase kinase 
(MEK), a knoWn physiologic substrate of B-Raf. Catalyti 
cally active human recombinant B-Raf protein Was obtained 
by puri?cation from Sf9 insect cells infected With a human 
B-Raf recombinant baculovirus expression vector. To ensure 
that all substrate phosphorylation resulted from B-Raf activ 
ity, a catalytically inactive form of MEK Was utilised. This 
protein Was puri?ed from bacterial cells expressing mutant 
inactive MEK as a fusion protein With glutathione-S-trans 
ferase (GST-kdMEK). 
[0198] Method: Standard assay conditions of B-Raf cata 
lytic activity utilised 3ug of GST-kdMEK, 10 uM ATP and 
2 uCi 33P-ATP, 50 mM MOPS, 0.1 mM EDTA, 0.1 M 
sucrose, 10 mM MgCl2 plus 0.1% dimethylsulphoxide (con 
taining compound Where appropriate) in a total reaction 
volume of 30 ul. Reactions Were incubated at 25° C. for 90 
minutes and reactions terminated by addition of EDTA to a 
?nal concentration of 50 uM. 10 ul of reaction Was spotted 
to P81 phosphocellulose paper and air dried. FolloWing four 
Washes in ice cold 10% trichloroacetic acid, 0.5% phospho 
ric acid, papers Were air dried prior to addition of liquid 
scintillant and measurement of radioactvity in a scintillation 
counter. 

[0199] Results: The compounds of the examples Were 
found to be effective in inhibiting B-Raf mediated phospho 
rylation of GST-kdMEK substrate having ICSO’s of <3 uM. 

[0200] The activity of compounds as Raf inhibitors may 
also be determined by the assays described in W0 99/ 10325 ; 
McDonald, O. B., Chen, W. J., Ellis, B., Hoffman, C., 
Overton, L., Rink, M., Smith, A., Marshall, C. J. and Wood, 
E. R. (1999) A scintillation proximity assay for the Raf/ 
MEK/ERK kinase cascade: high throughput screening and 
identi?cation of selective enZyme inhibitors,Anal. Biochem. 
268: 318-329 and AACR meeting NeW Orleans 1998 Poster 
3793. 

[0201] The neuroprotective properties of B-Raf inhibitors 
may be determined by the folloWing in vitro assay: 

[0202] Neuroprotective Properties of B-Raf Inhibitors in 
Rat Hippocampal Slice Cultures 

[0203] Organotypic cultures provide an intermediate 
betWeen dissociated neuronal cell cultures and in-vivo mod 
els of oxygen and glucose deprivation (OGD). The majority 
of glial-neuronal interactions and neuronal circuitry are 
maintained in cultured hippocampal slices, so facilitating 
investigation of the patterns of death among differing cell 
types in a model that resembles the in vivo situation. These 
cultures alloW the study of delayed cellular damage and 
death 24 hours, or more, post-insult and permit assessment 
of the consequences of long-term alterations in culture 
conditions. A number of laboratories have reported delayed 
neuronal damage in response to OGD in organotypic cul 
tures of the hippocampus (Vornov et al., Stroke, 1994, 25, 
57-465; NeWell et al., Brain Res., 1995, 676, 3844). Several 
classes of compounds have been shoWn to protect in this 
model, including EAA antagonists (Strasser et al., Brain 
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Res., 1995, 687, 167-174), Na channel blockers (Tasker et 
al., J. Neurosci, 1992, 12, 984308) and Ca channel blockers 
(Pringle et al., Stroke, 1996, 7, 2124-2130). To date, rela 
tively little is knoWn of the roles of intracellular kinase 
mediated signalling pathWays in neuronal cell death in this 
model. 

[0204] Method: Organotypic hippocampal slice cultures 
Were prepared using the method of Stoppini et al., J. 
Neurosci. Methods, 1995, 37, 173-182. Brie?y, 400 micron 
sections prepared from hippocampi of 7-8 day postnatal 
Sprague DaWley rats are cultured on semiporous membranes 
for 9-12 days. OGD is then induced by incubation in serum 
and glucose-free medium in an anaerobic chamber for 45 
minutes. Cultures are then returned to the air/CO2 incubator 
for 23 hours before analysis. Propidium iodide (PI) is used 
as an indicator of cell death. PI is non toxic to neurones and 
has been used in many studies to ascertain cell viability. In 
damaged neurons PI enters and binds to nucleic acids. 
Bound PI shoWs increased emission at 635 nm When excited 
at 540 nm. One PI ?uorescence image and one White light 
image are taken and the proportion of cell death analysed. 
The area of region CA1 is de?ned from the White light image 
and superimposed over the PI image. The PI signal is 
thresholded and area of PI damage expressed as a percentage 
of the CA1 area. Correlation betWeen PI ?uorescence and 
histologically con?rmed cell death has been validated pre 
viously by Niss1-staining using cresyl fast violet (NeWell et 
al., J. Neurosci, 1995, 15, 7702-7711). 
[0205] Methylene Blue GroWth Inhibition Assay (Assay 
2) 
[0206] Normal human foreskin ?broblasts (HFF), human 
melanoma (A375P, SKMEL2, SKMEL3 ) colon carcinoma 
(Colo 205) Were cultured in the folloWing groWth media: 
A375P, Colo 205, RosWell Park Memorial Institute (RPMI) 
1640 (Life Technologies 22400-089) containing 10% fetal 
bovine serum (FBS); HFF, Dulbecco’s modi?ed Eagle 
Medium (DMEM) (Life Technologies 12320-032) contain 
ing 10% FBS; SKMEL2 and SKMEL3, Minimum Essential 
Medium (MEM, Life Technologies 11095-080) containing 
1X non-essential amino acids (Life Technologies 11140 
050) and 10% FBS. Cells Were harvested using 
0.25%trypsin/1 mM, EDTA, counted using a haemocytom 
eter, and plated in 100 microliters of the appropriate media, 
at the folloWing densities, in a 96-Well tissue culture plate 
(Falcon 3075): HFF and A375P, 5,000 cells/Well; all other 
cell lines, 10,000 cells/Well. The next day, compounds Were 
diluted in RPMI containing 100 micrograms/ml gentamicin, 
at tWice the ?nal required concentration, from 10 mM stock 
solutions in dimethyl sulphoxide (DMSO). One hundred 
microliters per Well of these dilutions Were added to the 100 
microliters of media currently on the cell plates. RPMI 
containing 0.6% DMSO Was added to control Wells. Com 
pounds diluted in. The ?nal concentration of DMSO in all 
Wells Was 0.3%. Cells Were incubated at 37° C., 5% CO2 for 
3 days. Medium Was removed by aspiration. Cell biomass 
Was estimated by staining cells With 90 pl per Well meth 
ylene blue (Sigma M9140, 0.5% in 50:50 ethanol:Water) and 
incubation at room temperature for at least 30 minutes. Stain 
Was removed, the plates rinsed by immersion in deioniZed 
Water and air-dried. To release stain from the cells 100 pl of 
solubiliZation solution Was added (1% N-lauroyl sarcosine, 
sodium salt, Sigma L5125, in phosphate-buffered saline 
solution (PBS)), and plates Were incubated at room tem 
perature for 30 minutes. Optical density at 620 nM Was 
measured on a microplate reader. Percent inhibition of cell 
groWth Was calculated relative to vehicle treated control 
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wells. Concentration of compound that inhibits 50% of cell 
growth (ICSO) was interpolated using nonlinear regression 
(Levenberg-Marquardt) and the equation, y=VmaX*(1—(x/ 
(K+x)))+Y2, where “K” was equal to the ICSO. 
[0207] XTT 72 hr Growth Inhibition Protocol for mam 
malian Cultured Cells (Assay 3) 
[0208] Human diploid foreskin ?broblasts or 
human colon carcinoma (Colo 201) cells were grown in 
Dulbecco’s modi?ed Eagle’s medium (DMEM) (Invitrogen/ 
Life Technologies) containing 10% fetal bovine serum 
(FBS) and the antibiotics penicillin (100 Units/ml) and 
streotomycin (100 micrograms/ml) (Invitrogen/Life Tech 
nologies). Growth was at 37° C. in humidi?ed 5% CO2 
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dissolved in 100 ul DMSO. 3.9 ml H2O was added 
to dissolve XTT and 20 ul of PMS (phenaZine 

methosulfate, Sigma Chemical Co.) stock solution 
(30 mg/ml) was added from froZen aliquoted stock 
solution (10 mg of PMS in 3.3 ml phosphate buffered 
saline (Invitrogen/Life Technologies). (These stocks 
are routinely froZen at —20° C. until use). 

[0214] Normal human foreskin ?broblasts are the 
control normal cell line that should not be inhibited or at 
least much less sensitive. 

Cell Line HFF Colo201 Colo205 A375P SKMEL3 SKMELZ 

Pathology normal Colorectal Colorectal melanoma melanoma melanoma 
cancer cancer 

B-Raf wt ND V599E V599E V599E wt 
Status 

B-Raf, Ras wt ND wt wt wt [Q6IR]N 
nM Kd Status Ras 

Example Assay 1 Assay 3 Assay 3 Assay 2 Assay 2 Assay 2 Assay 2 
No 
4 1.0 71* 0.5A 0.11T 0.081T 1.0A 0.22T 

*indicates IC5O > 3 ,uM 
Aindicates Ic50 0.3-3 HM 
TIc50 < 0.3 ,uM 

incubators in 75 cm2 plastic ?asks. Cells were harvested 
using 0.25% trypsin/1 mM ethylenediaminetetraacetic acid 
(EDTA), resuspended in growth medium, and counted using 
a hemocytometer. Flat-bottomed 96-well plates were seeded 
with 2><103 cells/well in a volume of 200 ul from trypsiniZed 
exponentially growing cultures. To “blank” wells, growth 
medium was added with no additions. Cells were incubated 
overnight to permit attachment. 
[0209] Next day, medium from wells that contained cells 
was replaced with 180 microliters of fresh medium. Appro 
priate dilutions of test compounds were added to the wells 
from stock soloutions of compound dissolved in dimethyl 
sulfoxide (DMSO); ?nal DMSO concentration in all wells 
was 0.2%. Cells plus compound were incubated for an 
additional 72 hr at 37° C. under normal growth conditions. 
Cells were then assayed for viability using standard XTT/ 
PMS*. Fifty microliters of XTT/PMS solution was added to 
each well and plates were incubated for 90 minutes at 37° C. 
Absorbance at 450 nM was then determined using a 96-well 
UV plate reader (Molecular Devices). Under these condi 
tions, absorbance of untreated control cells at 450 nm was at 
least 1.0 optical density unit/ml. Percent viability of cells in 
each well was calculated from these data (having been 
corrected for background absorbance). It was equal to 

[0210] 100x (A450 test well/A450 untreated control well), 
[0211] the A450s being averages of triplicate determina 
tions. IC50 was that concentration of compound that 
reduced cell viability to 50% of control (untreated) viability, 
as determined from plots of concentration vs percent viabil 
ity. 
[0212] *Preparation of XTT/PMS solution (immediately 
before assay). 

[0213] For each 96-well plate, 8 mg XTT (2,3-bis[2 
Methoxy4-nitro-5-sulfophenyl]-2H-tetraZolium-5 
carboxanilide) (Sigma Chemical Co.) per plate was 

[0215] A375, Colo205 and SKMEL are reported as wild 
type (wt) for Ras status in the literature. 

[0216] V599E indicates that the cell lines have activating 
BRaf mutation (V599E) 

[0217] ND represents not determined 

[0218] Throughout the speci?cation and the claims which 
follow, unless the context requires otherwise, the word 
‘comprise’, and variations such as ‘comprises’ and ‘com 
prising’, will be understood to imply the inclusion of a stated 
integer or step or group of integers but not to the exclusion 
of any other integer or step or group of integers or steps. 

[0219] The application of which this description and 
claims forms part may be used as a basis for priority in 
respect of any subsequent application. The claims of such 
subsequent application may be directed to any feature or 
combination of features described herein. They may take the 
form of composition, process, or use claims and may include 
by way of example and without limitation the following 
claims. 

1. A compound of formula (I): 

(I) 
Y /1 3 

N/ \TR 
R1 )\ \ x 

x Y2 .1 
l > R2 

Ar X2 
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wherein; 
X is O, CH2, CO, S or NH, or the moiety X—R1 is 

hydrogen; 
Y1 and Y2 independently represent CH or N; 

R1 is hydrogen, C1_6alkyl, C3_7cycloalkyl, aryl, arylC1_ 
6alkyl-, heterocyclyl, heterocyclylC1_6-alkyl-, het 
eroaryl, or heteroarylC1_6alkyl-, any of Which, except 
hydrogen, may be optionally substituted; 

R2 is hydrogen or an optionally substituted aryl or het 
eroaryl group; 

Ar is a group of the formula a) or b): 

a) 
R4 

|\ \ 
/ 

HO\ 
N 

b) 
R4 

I \ 
/ 

HO\N 
Wherein A represents a fused 5- to 7-membered ring 

optionally containing up to tWo heteroatoms selected 
from O, S and NR5, Wherein R5 is hydrogen or 
C1_6alkyl, Which ring is optionally substituted by up to 
2 substituents selected from halogen, C1_6alkyl, 
hydroXy, C1_6alkoXy or keto; 

R3 and R4 are independently selected from hydrogen, 
halogen, C1_6alkyl, aryl, arylC1_6alkyl, C1_6alkoXy, 
C1_6alkoXyC1_6alkyl, haloC1_6alkyl, arylC1_6alkoXy, 
hydroXy, nitro, cyano, aZido, amino, mono- and di-N— 
C1_6alkylamino, acylamino, arylcarbonylamino, acy 
loXy, carboXy, carboXy salts, carboXy esters, carbam 
oyl, mono- and di-N—C1_6alkylcarbamoyl, 
C1_6alkoXycarbonyl, aryloXycarbonyl, ureido, guani 
dino, C1_6alkylguanidino, amidino, C1_6alkylamidino, 
sulphonylamino, aminosulphonyl, C1_6alkylthio, 
C1_6alkyl sulphinyl or C1_6alkylsulphonyl; and 

one of X1 and X2 is selected from O, S or NR11 and the 
other is CH, Wherein R11 is hydrogen, C1_6alkyl, aryl or 
arylC1_6alkyl; 

or a pharmaceutically acceptable salt thereof. 
2. AThe compound according to claim 1 Wherein X—R1 

is hydrogen. 
3. A The compound according to claim 1, Wherein A 

represents a fused 5 membered ring optionally containing up 
to tWo heteroatoms selected from O, S and NR5, Wherein R5 
is hydrogen or C1_6alkyl, Which ring is optionally substituted 
by up to 2 substituents selected from halogen, C1_6alkyl, 
hydroXy, C1_6alkoXy or keto. 

4. A The compound according to claim 1, Wherein R2 is 
hydrogen or an optionally substituted phenyl or pyrimidinyl. 

5. AThe compound according to claim 1, Wherein X1 or 
X2 are O. 
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6. A compound, Wherein the compound is selected from: 

5 - {5 -[4-(2-DimethylaminoethoXy)phenyl-3 -pyridin-4-yl 
1H-pyrrol-2-yl}indan- 1-one oXime: 

5 - {5 -[4-(2-DimethylaminoethoXy)phenyl1 -2-pyridin-4 
yl-1H-pyrrol-3-yl}indan-1 -one oXime; 

5 - {5 -[4-(2-DimethylaminoethoXy)phenyl-3 -pyridin-4-yl 
furan-2-yl}indan-1 -one oXime: 

5 - {5 -[4-(2-DimethylaminoethoXy)phenyl-2-pyridin-4-yl 
furan-3 -yl}indan-1 -one oXime: 

5 - {5 -[2-(2-DimethylaminoethoXy)pyrimidin-5 -yl] -2-py 
ridin-4-ylfuran-3-yl}indan-1 -one oXime: 

5 - {5 -[2-(2-Morpholin-4-ylethoXy)pyrimidin-5 -yl] -2-py 
ridin-4-ylfuran-3-yl}indan-1 -one oXime: 

5 - {5 -[2-(4-MethylpiperaZin- 1-yl)pyrimidin-5-yl]-2-pyri 
din-4-ylfuran-3-yl}indan- 1-one oXime: 

5 -[5 -(2-PiperaZin- 1-ylpyrimidin-5 -yl) -2-pyridin-4-ylfu 
ran-3 -yl]indan-1 -one oXime: 

5 - {5 -[2-(2-Dimethylaminoethylamino)pyrimidin-5-yl]-2 
pyridin-4-yl-furan-3-yl}indan-1 -one oXime: 

5 - {5 -[4-(2-DimethylaminoethoXy)phenyl-3-(2-methylpy 
ridin-4-yl-furan-2-yl}indan- 1 -one oXime; 

5 - {2-(2-Aminopyrimidin-4-yl)-5-[4-(2-dimethylaminoet 
hoXy)phenyl]furan-3-yl}indan- 1-one oXime; 

5-{2-Pyridin-4-yl-5-[4-(2-pyrrolidin-1-ylethoXy)phenyl] 
furan-3-yl}indan-1-one oXime: 

5 - {5 -[4-(Piperidin-4-yloXy)phenyl-2-pyridin-4-ylfuran 
3-yl}indan- 1-one oXime: 

5 -(2-Pyridin-4-ylfuran-3-yl)indan- 1 -one oXime: 

5 -[2-(2-Aminopyrimidin-4-yl)furan-3-yl]indan-1 -one 
oXime: and 

5-[3-(2-Aminopyrimidin-4-yl)furan-2-yl]-indan-1-one 
oX1me. 

7. Apharmaceutical composition comprising a compound 
according to claim 1 or a pharmaceutically acceptable salt 
thereof and a pharmaceutically acceptable carrier. 

8 to 11. cancelled. 
12. A method for prophylactic or therapeutic treatment of 

a disease state exacerbated or caused by a neurotraumatic 

event in a human, or other mammal, Which comprises 
administering a therapeutically effective amount of a com 
pound of formula (I) or a pharmaceutically acceptable salt 
thereof. 

13. A method for prophylactic or therapeutic treatment of 
cancer in a human, or other mammal, Which comprises 
administering a therapeutically effective amount of a com 
pound of formula (I) or a pharmaceutically acceptable salt 
thereof. 

14. The method according to claim 13, Wherein the cancer 
is colorectal or melanoma. 

15. A method for prophylactic or therapeutic treatment of 
chronic neurodegeneration, pain, migraine and cardiac 
hypertrophy in a human, or other mammal, Which comprises 
administering a therapeutically effective amount of a com 
pound of formula (I) or a pharmaceutically acceptable salt 
thereof. 


